The welfare aspects of dual exchange rate systems are analyzed in this paper. The requirement that domestic linancial transactions with the rest of the world be undertaken at a special foreign exchange rate is found to be equivalent to levying a tariff on this class of international transactions. Hence, a dual exchange rate system and capital controls are shown to be essentially identical. In light of the above statements, the dual exchange rate system should be regarded as a form of commercial policy and be evaluated in this context by applying the applicable standard real trade theorems.
Introduction
The theoretical underpinnings and welfare properties of dual exchange rate systems are investigated in this paper using a simple choice-theoretic intertemporal general equilibrium model. Under a dual exchange rate system, transactions on the current and capital accounts must be effected using separate foreign exchange rates. While the exact form of this exchange rate system may vary according to different policy objectives that governments may have in mind, the essential idea is that these separate exchange rates can be regulated so as to achieve certain policy goals. The version of this exchange rate system to be analyzed here is one where the exchange rate for current account transactions (called the commercial exchange rate) is pegged across time while the exchange rate for capital account transactions (the financial exchange rate) is managed so as to attain a target level for the capital account. While not all dual exchange rate systems are operated in this fashion, an investigation of this principal case serves to highlight the salient characteristics of dual exchange rate regimes.
Most of the previous work on dual exchange rate regimes has been cast in terms of reduced-form macroeconomic models. Some better-known examples *We would like to thank Peter Garber, Kent Kimbrough, Torsten Persson and two anonymous referees for helpful comments. Any errors are ours. The views expressed in this paper are the authors' own and do not necessarily reflect the views of the IMF.
0022-1996/85/$3.30 0 1985, Elsevier Science Publishers B.V. (North-Holland) of this work are Argy and Porter (1972) , Dornbusch (1976) , Flood (1978) , Marion (1981) , and Flood and Marion (1982) .' When focusing on the welfare aspects of any exchange rate regime, however, it may be more appropriate to conduct the discussion within a choice-theoretic setting, such as that outlined by Helpman (1981) . This approach, which is taken here, may be preferable for a number of reasons. First, recent work in this vein has viewed movements in the current and capital accounts as reflections of optimizing agents' consumption-savings and investment decisions. For instance, see Obstfeld (1981) , Sachs (1983) , Svensson and Razin (1983) , and Greenwood (1983) . The intertemporal link between developments in today's capital account and future current accounts is clearly established in this line of theorizing. Thus, the intertemporal consequences of adopting a dual exchange rate system can be more clearly drawn. Second, this mode of analysis allows one to see explicitly how a dual exchange rate system impinges on the trading opportunities available to individuals and how it affects the incentive structure facing them. The consequences for economic efficiency can then be easily inferred. Last, often dual exchange rate systems have been evaluated on arbitrary criteria such as their ability to insulate an economy from various economic disturbances, say a change in world interest rates. It is not always clear, however, why insulating an economy is a laudable goal and how it corresponds to maximizing an economy's welfare. By casting the current 'analysis in a choice-theoretic approach it is hoped that clear links between the adoption of a dual exchange rate system and economic welfare can be drawn. This should allow for the types of considerations to be employed in evaluating a dual exchange rate system to be precisely delineated.
It is shown in this paper that the dual exchange rate system affects both agents' consumption-savings and money-balance decision-making. The adoption of a dual exchange rate system turns out to be equivalent to levying a tariff on financial transactions with the rest of the world. Furthermore, dual exchange rate systems and systems of capital controls are isomorphic to one another in the same sense that tariffs and quotas are identical in the standard trade literature. Consequently, the same arguments that have been used traditionally to weigh the benefits of free trade versus restricted trade apply directly to assessing the desirability of the dual exchange rate system. As compared to a flexible exchange rate system, where the optimum quantity of money rule is being followed, the adoption of a dual exchange rate system can only reduce the welfare of a distortion-free small open economy. Finally, some insight into the operation of a dual exchange rate system is provided by an examination of its responsiveness to various exogenous disturbances, such as shocks to the terms of trade or world interest rates. ' An exception is Obstfeld (1984) who analyzes the determination of the dual (tioancial) exchange rate within a choice-theoretic framework.
The individual's optimization problem
Consider the case of the following 'small' open economy that has adopted a dual exchange rate system. For simplicity, it will be assumed that this economy has a life span of two periods. ' It is inhabited by a representative agent whose goal is to maximize his lifetime utility, V(a), as given by where fl is this individual's subjective discount factor and c, is period-t consumption of an imported good.3
In each period t the agent is endowed with a certain quantity of an export good denoted by x,. This export good can be exchanged for the imported good on world commodity markets. Under a dual exchange rate system, all transactions with foreigners involving the purchase or sale of goods are done at the commercial exchange rate. Let e, be the commercial exchange rate in period t, or the worth of a unit of foreign currency in terms of domestic currency when it is being used to facilitate the transactions of goods with the rest of the world. Arbitrage in world commodity markets would ensure that the law of one price (2.1) holds in each period: P, = e, P:; p,, =eZL Qt=l,2, (2.1)
where P, and P,, are the domestic period-t nominal prices of the imported and exported goods, respectively, and PF and P$ are the foreign nominal prices of these goods in this period. As already mentioned, under a dual exchange rate system the commercial exchange rate is often pegged or fixed at some level, E, implying that e, =d for all t. Defining pI to be the world terms of trade in period t so that p,=P$/P:=P,,/P, -that is, p is the %milar two-period setups have been used by Persson (.1984 ), Sachs (1983 ), Stockman (1983 , Svensson and Razin (1983) , and Greenwood (1983 Greenwood ( , 1984 to address various problems in international finance.
3The restriction that the momentary utility function depends only upon imports does not seem particularly severe. The central purpose of dual exchange rate systems is to influence individuals' intertemporal decision-making, particularly their tinancial transactions with the rest of the world. The exclusion of the exported good from the representative agent's momentary utility function, in addition to considerably simplifying the model, highlights the intertemporal nature of the problem. It is true, however, that in a more general setting where the individual's utility depended upon both the imported and exported goods a dual exchange rate system might have ramification for the agent's intratemporal decision about how much to consume of each good within a period -due to the time-separable nature or the problem, one could think of the agent lirst deciding how many resources to devote to total consumption spending in each period and then deciding how to allocate each period's spending b,etween the two goods [see Barre and King (1982) ]. This type of consideration would seem to be of secondary importance for analyzing the individual's international tinancial asset transactions, and thus for the line of argument being developed in the text. rate systems relative price of exports in terms of imports -it can be seen that the individual's endowment of exports in this period is worth y, units of imports, where y,=pJ,.
Also, in period t the representative agent receives a real transfer payment, t,, from the government.
The individual can hold two assets in this economy: domestic money and foreign nominal bonds. The individual holds money in order to economize on the transactions costs of exchange. In particular, in each period a certain fraction u of the agent's real income, y, is absorbed in transactions costs. It will be assumed that u is a convex function of the ratio of the individual's nominal money balances, M, to his nominal income, Py. In other words, there are diminishing returns to holding money. By increasing his holdings of money, the agent can economize on the proportion of his real income which is being absorbed in transactions costs. As the ratio of money, M, to nominal income, Py, rises, however, the reduction in u brought about by holding an extra unit of money is reduced. Formally:
with ~'50, u">O and Osus 1.
The representative agent, in the first period, can also buy (or sell) a foreign denominated nominal bond which earns (or pays) the foreign nominal interest rate i*. For instance, if in period 1 the individual was to buy a bond then worth one unit of foreign currency, he would earn (1 +i*) units of foreign currency in period 2. Now, under a dual exchange rate system, all financial transactions with the rest of the world must be made at the financial exchange rate. Specifically, if s, is the financial exchange rate in period t, then a unit of foreign currency used for financial transactions would be worth s, units of domestic currency. Thus, if in period 1 the representative agent invested a unit of domestic currency in foreign bonds, he would receive l/s, units of these bonds. In the second period, these bonds would pay off (1 + i*)/s, units of foreign currency which at that time would be worth (1 +i*)s,/s, units of domestic currency. Under a dual exchange rate system, the government manages the financial exchange rate in such a manner so as to reduce capital account transactions to some target level.
The representative agent in this dual exchange rate economy would face the following constrained maximization problem with his choice variables being cl, ml -Ml/PI, and m2 E M,/P,I~ 4Note that no assets -neither money nor bonds -are being carried over into the first period. That is, in elTect, the world is being 'started up' in the iirst period. In the above, rc is the domestic inflation rate, or rr=((P2 -PJPi, and f is the rate of appreciation in the financial exchange rate, here defined as f = -(s2 -s1)/s2. Only the first two first-order conditions will be focused on now. Eq. (2.3) states that the individual should save until the loss in first-period utility resulting from the drop in consumption due to shifting a small amount of resources into bonds exactly offsets the discounted gain in second-period utility following from increased future consumption. Note that by reducing current consumption by a real unit the individual could purchase P,/s, units of foreign bonds that would pay off the equivalent of (1 +I'*)(PI/P2)(s2/s1)= (1+i*YC(1+4(l+f)l consumption units next period. Thus, if r is denoted as the real interest rate facing domestic residents, then 1 + I = (1 + i*)/[( 1 + rr)( 1 + f)].
Eq. (2.4a) sets the marginal product of money in period 1, or -u'(ml/yl), equal to the opportunity cost of holding money in this period, or (i*-f)/
(1 + i*). It is easy to see that (i* -f )/( 1 + i*) is the opportunity cost of holding C. Adam and J. Greenwood, Dual exchange rate systems a unit of real balances in period 1. To finance the holding of an additional unit of real balances in period 1, the individual could issue a foreign nominal bond in the amount P,/sl. The individual would then have to pay the purchaser of this bond (1 + i*)P,/sl units of foreign currency next period. This would be worth (1 + i*)(P1/P2)(s2/s,) =( I+ i*)/[( 1 +f)( 1 + rr)] units of domestic consumption at that time. But this would not be the real cost that the individual would incur in the second period in order to increase his firstperiod holdings of real balances by a unit. In the second period, the individual would still have P, units of nominal balances that he has carried over from the first period and that would now be worth PI/P, = l/(1 +rc) units of consumption goods. Thus, the second-period cost the agent would incur would be:
To obtain the cost in terms of first-period consumption, one should discount the above term by one plus the real interest rate, or (1 +i*)/[(l +x)(1 +f)]. By doing this, it can be seen that the opportunity cost of holding money in our dual exchange rate environment is (i* -f)/( 1 + i*). Now, define i as the domestic nominal interest rate so that 1 + i =( 1 + rr) (1 +I). It is easy to see that the opportunity cost of holding money may be written as i/( 1 -t i). That is, i/( 1 + i) = (i* -f)/( 1-t i*). The rate of appreciation in the financial exchange rate, or f, affects the opportunity cost of holding money because it influences the domestic nominal interest rate, i, via its impact on the domestic real interest rate, r.5s 6* ' 'Note that it is the rate of appreciation in, and not the level of, the tinancial exchange rate that is relevant for the representative agent's decision-making. This is because the domestic real interest rate, which is central to both the individual's consumption-saving and money balance decisions, is determined by the rate of appreciation in the tinancial exchange rate. See also Dornbusch (1976) . 6An alternative form ol' the dual exchange rate system is one which lets domestic residents repatriate interest income at the commercial exchange rate -see Flood and Marion (1982) . The reader can check for himself that in the current model this would imply that the domestic real interest rate, r, is now given by the expression 1 +r= [l +(&)i*]/[( 1 +I[)( 1 +/)I. Also, the opportunity cost of holding money, i/(1 +i), would now be described by the formula i/(1 +i) =
The setting adopted in the text was chosen because it was algebraically the most tractable, yet still captured the essential reatures of a dual exchange rate system. There are practical reasons for implementing one form of a dual exchange rate system over another -such as the enforceability and viability of the various systems over the long run due to the different implications they may have for spread between the commercial and linancial exchange rates -but these are of secondary importance for the analysis being undertaken here.
'Note that at the end of the second period the real value of the agent's cash balances is completely written off. This explains the form of (2.4b) which sets money's marginal product equal to unity; the private opportunity cost of holding a unit of real balances in the second period is a foregone unit of consumption. In any finite horizon model, where money is circulating as a medium of exchange, this perhaps begs the question as to why anyone would want to be the last person to hold money as the end of the world approaches. Such questions are abstracted from here essentially by modelling money as an input into the production of output.
Note that since the commercial exchange rate is fixed under a dual exchange rate, the law of one price (2.1) implies that domestic and foreign inflation rates must be the same. That is, rc=n*, where rc* is defined as the foreign rate of inflation, so that n* s (Pf -P:)/PT. Thus, one could replace a by n* in eqs. (2.3) and (2.4a) and elsewhere in the model. The world real interest rate, Y*, is given by the equation 1 + I* =( 1 + i*)/( 1 + rr*). Consequently, domestic and foreign real interest rates, I and r*, have the following relationship with one another:* l+r=(l+r*)/(l+f) f =(l+r*) 1-m .
[ 1 (2.5)
As can be seen, a dual exchange rate system can be viewed as effectively imposing a tax -or tariff -on domestic financial transactions with the rest of the world. A tax at the rate f/(1 +f) is being levied on the principal and interest derived from the savings that the domestic economy does with the rest of the world. Finally, the above optimization problem of the consumer suggests that the agent's compensated demand function for first-period consumption should take the following form: (2.6) where o is an index of the individual's lifetime utility. It also suggests that his first-period demand for money function should appear as ml =m(<,h.
(2.7)
The sign under an argument in one of the demand functions shows the sign implied by the consumer's problem of the partial derivative of that demand function with respect to the argument in question.
The model's general equilibrium
Like any other actor in the economy, the government must satisfy a budget constraint. To facilitate the analysis it is helpful to artificially split up the government into two sectors, namely a central bank and an authority which manages the financial exchange rate. This dichotomization does not *Fleming (1974) and Lanyi (1975) . in less rormal discussions, have also observed this point. where b is defined to be the real value -measured in terms of imports -of the central bank's acquisitions of foreign nominal bonds in the first period and ~1~ is the value of transfer payments that it makes to domestic residents in this period. Changes in b can be thought of as reflecting movements in the current balance of payments, while fluctuations in p1 can be regarded as shifts in domestic credit. The central bank's second-period budget constraint appears as
[recall that 1 + r* = (1 + i*)/( 1 + rc*)], (3.2) where p2 is the real value of transfer payments made by the central bank in period 2. As was-just mentioned, it is convenient to split up the government into two agencies. The second agency is responsible for managing the financial exchange rate and will be dubbed the Financial Exchange Rate Authority (FERA). The FERA's first-period budget constraint is with a=(l-u(l))y,+t,-c,-m, (3.3) where rr is real value of transfer payments that the FERA makes to domestic residents, and a is the amount of private-sector real resources that domestic residents use to purchase foreign nominal bonds. (Note that consistency in the model requires that the aggregate value of first-period transfer payments made by the government is equal to the sum of transfer payments made by the central bank, pr, and the FERA, zr, i.e. t, =pr + zr). The left-hand side of the above equation represents the FERA's first-period expenditure, while the right-hand side shows its revenues in this period. To gain some insight into the nature of this revenue, note that domestic residents in order to purchase foreign bonds sell resources to the FERA worth a units of imports. In exchange for these resources, the FERA gives them (Pl/sl)a nominal units of foreign currency. At world prices this would be worth (P,/s,P$I units of imports. Using the law of one price (2.1) it follows that the foreign exchange authority is giving the public foreign exchange worth (@,)a units of imports in return for domestic resources worth a units. Thus, the revenue earned by the FERA in the first period is the difference between these two sums or (1 -q.s,)a. The FERA's second-period budget constraint is
where z2 is the real value of its second-period transfer payments. (Again, note that t2 =c12 +z,). The term on the right-hand side of the above expression illustrates the earnings the FERA makes from its operations in the second period. This term is easy to explain. In the second period domestic residents will have foreign currency worth (g/s,)(l +r*)a units of imports -again the foreign exchange is being evaluated at international prices. The foreign exchange authority, however, gives them domestic currency worth only (sz/sl)( 1 + r*)a units of imports. The FERA's earnings in the second period are given by the difference between these two sums.g As has been mentioned, the objective of a dual exchange rate system is to reduce capital account transactions to some target level. The FERA sets the rate of appreciation in the financial exchange rate, f, so as to achieve this target. In other words, as can be seen from (2.9, the FERA taxes -or subsidizes when f is negative -the proceeds from domestic saving so as to manipulate (one plus) the domestic real interest rate in order to bring domestic financial transactions with the rest of the world into line with this target. Assume that the government wants the magnitude of the capital account in the first period to be Ca. This implies that it must set net external savings by domestic residents equal to -ccn. Now recall that while the private sector is giving the FERA domestic resources *worth a units of imports, they are receiving in return foreign bonds worth only (g//s& units of imports -again, the difference between these two sums represents the FERA's first-period profits. In other words, net external savings by domestic residents is really (g/s&. Consequently, it follows that if --0 u=ca. Sl (3.5) 'Note that the government's revenues in each period depend upon the spread between the values of the tinancial and commercial exchange rates. (Specilically, in period 1 they depend upon s,-C, while in period 2 they depend on i-s,.) If the fmancial and commercial exchange rates deviate too far apart from each other, incentives will develop for private individuals to try to illegally arbitrage between these two rates. This may be one reason why the life expectancy of dual exchange rate systems is short relative to more traditional exchange rate systems. Both Fleming (1974) and Lanyi (1975) discuss the difliculties with ensuring that the foreign exchange markets for current and capital account transactions are kept separate. By using the above condition (3.5) in conjunction with the representative agent's budget constraint (2.2), the government's budget constraints (3.1), (3.2), (3.3) and (3.4), it is apparent that an implication of a dual exchange rate system is that ci=(l-u(l))y,-b+Zi, (3.6) 1+i* -c,=(l-u(k))y,+s+-ga
1+7r*
The interpretation of the above equations is obvious. For instance, (3.6) shows that a familiar identity holds for the first period: the sum of the current account, (1 -v(l))y, -ci, plus the capital account, Zi, must equal the balance of payments, b.
Three comparative statics exercises
In order to gain some further insight into the nature of dual exchange rate systems, three comparative statics exercises will be undertaken. First, suppose that an anticipated improvement in the future terms of trade, p2, occurs. (In other words, let pz increase while holding pi fixed.) How will this affect the rate of appreciation in the financial exchange rate, f, and the balance of payments, b? To answer this question one should focus on eqs. (2.6), (2.7), (3.6) and (3.8) which imply in equilibrium that the following hold:
Now, an increase in the future terms of trade, pz, leads to a change in the agent's real welfare -see the appendix for further details -of the amount dw = U-W4X2 dp,+r*--, l+r -db-u'(l)db, where dw is the individual's welfare gain when measured in terms of current consumption. As can be seen from (4.3), this change in the agent's real welfare can be broken down into three components. The first component represents the present discounted value of the change in the agent's future real income net of transactions costs. Note that the agent uses the domestic real interest rate, r, to discount his future income. [Recall that 1 + r = (1 + r*)/
(1 +f)*l
The second component represents the welfare gain realized by the individual when the government increases its holdings of foreign reserves in the first period by db. Note that when the government increases its foreign reserves in the first period by a unit, eq. (3.6) implies that private consumption falls in this period by a unit. Now, as can be seen from (3.7), the agent's future consumption will increase by (1 +r*) units when the government's current reserves increase by a unit. But the agent would require only 1 +r units of future consumption to compensate him for a unit loss in current consumption, a fact (2.3) illustrates. Thus, the agent is gaining an additional r* -r units of second-period consumption over and above the amount he would be willing to accept to cut back his first-period consumption by a unit. This net gain in future consumption goods, r* -r, is of course worth (r* -r)/( 1 + r) units of current consumption. Consequently, on net, the representative agent incurs a welfare gain in the amount of (r* -r)/(l +r) units of present consumption when the government increases its current reserves by a unit. In a distortion-free competitive equilibrium, changes in the central bank's holding of interest-bearing reserves should not affect agents' welfare levels, a fact Obstfeld (1982) , Stockman (1983) and Persson (1984) discuss. Ricardian equivalence fails to hold in the current model because the real interest rate at which the government borrows and lends, r*, is not the same as that used by private agents in their consumption-savings decision, r. [See (2.5), where r=r*-[f/(l+f)](l+r*).
As discussed, the term [f/(l+f)] represents the tariff wedge introduced by dual exchange rate system.]
The third component illustrates the welfare gain the individual enjoys due to the fact that current transactions costs fall when today's real supply of money, ml, rises, because the government's holdings of foreign reserves increases by the amount db. When real balances increase by a unit, transactions costs decrease by the amount (i* -f)/( 1 + i*) -note that -u'( 1) = (i*-f)/(l+i*) f rom (2.4a). (The fact that u'( 1) #O also results from a distortion present in the economy. This is discussed below.) The net effect of the second and third terms on the agent's real welfare is positive, as is shown by (4.3a).
The impact of an increase in pZ on f and b can be uncovered by subjecting eqs. (4.1) and (4.2) to the usual sort of comparative statics exercise while making use of (4.3). The results of this exercise are" df [(l/(1 -t-W -W)H& dp,=-a co, where and z=(g) y, (E)cO (since df/dp,<O).
(4.4) (4.5)
An increase in the future terms of trade, pZ, causes the current financial exchange rate to appreciate relative to its future value, i.e. J falls. This is what (4.4) shows. This expression can be explained intuitively as follows. When the agent's future real income, y, = p2X2, rises he feels wealthier today. At the initial value off, rather than consume this increase in wealth solely in the second period, the agent instead wants to smooth out this gain in his wealth over both periods, and hence desires to increase his current consumption. When f remains fixed, the agent's current disposable income remains unaltered so that the only way the individual could increase his current consumption would be by borrowing on the international bond market. This attempt to borrow causes f to fall, so that one plus the domestic real interest rate on loans, 1 + T =( 1 + i*)/( 1 + n*)( 1 +f), increases and the capital account, Ca, remains fixed.
This decrease in f is positively associated with &Jaw which shows how an increase in wealth -at a constant value off -affects current consumption, cl. Also, note that this movement in f is inversely related to the size of ~Yc/Jfl,,~ which represents the substitution effect of a change in S on current consumption. The bigger this substitution effect is, or the more willing the agent is to substitute away from current consumption toward future consumption as f falls, the smaller will be the decline in J The magnitude of this downward movement in f is negatively related to the size of (8m/tJf)yl which shows the impact of a change in f on the current demand for real balances. As J falls, the opportunity cost, i/(1 + i) =(i* -f)/ (1 + i*), of holding real balances increases since the domestic nominal interest rate "By plugging (4.4) and (4.5) into (4.3a), it can be shown that the welfare gain associated with an anticipated increase in the future terms of trade is ddh= IhW~/~,=a+W(l +i))y, amP/lC(t -o(k))X,/(I +r)l}lQ>O. has risen and this results in people holding less real balances. An outflow of foreign reserves will then occur. Now recall that a unit loss in the government's foreign reserves will lead to a reduction in individuals' welfare by the amount (1 +f)i*/(l +i*) -cf. (4.3a). On this account, agents will desire to reduce their current consumption by [( 1 +f)i*/( 1 + i*)] &/&II. Also, a unit reduction in the government's foreign reserves will lead to an increase in the supply of current consumption goods available to private citizens by the amount 1 +u'(l) =(l +f)/(l +i*), a fact which is readily apparent from the right-hand side of (4.1). Thus, the net effect of a unit reduction in the government's foreign reserves, brought about by a unit reduction in the demand for money, would be to create an excess supply of current consumption goods of ( I+ f) [ 1 + i*(&/tJo)]/( 1 + i*) units. Therefore, there would be less need for current borrowing and this would have a dampening effect on the fall in f:
Finally, as was just mentioned, when f falls this causes the demand for real balances to drop, and hence the government's holdings of foreign reserves to fall as (4.5) portrays. First, this drop in the government's foreign reserves will be related to the sensitivity of the demand for real balances with respect to changes in f which is governed'by the size of (Jm/~?f)y~. Second, it will be proportional to the magnitude of the change in f itself as given by df lbNote from (3.6) that as a consequence of the improvement in the future terms of trade, pz, the trade balance will tend to swing into deficit. That is, (1 -u( l))y, -ci will tend to fall since b drops while Ca remains fixed. In a distortion-free competitive equilibrium one would expect a trade balance deficit to occur in 'response to an increase in future income as domestic residents dipped into their savings or borrowed in order to finance greater current consumption. This result is discussed by Sachs (1983) , Svensson and Razin (1983), and Greenwood (1983) . In the present setting the increase in private consumption, ci, is being financed by the central bank running down its reserves, b. The central bank is effectively acting as a financial intermediary here.
For the second comparative statics exercise, suppose that the government decides to increase its target level for the capital account, Ca. What would the impact of this decision be on the rate of appreciation in the financial exchange rate, f, and the balance of payments, b? Following the procedure outlined in the discussion of the previous comparative statics exercise, the change in the agent's real welfare as a consequence of this policy would be dw=i*u +I)
The change in the agent's real welfare is made up of two components, as the C. Adam and J. Greenwood, Dual exchange rate systems right-hand side of (4.6) illustrates. These two components were explained in the previous comparative statics exercise and hence will not be discussed again here. By undertaking the desired comparative statics exercise on eqs. .7) illustrates that an increase in the government's target level for the capital account, Ca, will lead to a rise in the rate of appreciation in the tinancial exchange rate, f; or equivalently will cause a downward movement in the domestic real interest rate, I'. This is intuitively obvious: a lower equilibrium domestic real interest rate is required in order to entice domestic residents to save the reduced requisite amount -recall that Ca= -a~+~. The analogy between dual exchange rate systems and capital controls is readily apparent. Under a dual exchange rate system the government picks a target for the capital account, Z, and sets the rate of appreciation in the financial exchange rate, f, so as to force domestic savings into line with this target. As (2.5) illustrates, effectively the government is levying a tax on private financial transactions undertaken with the rest of the world. This is "By substituting eqs. (4.7) and (4.8) into (4.6), it can be seen that the change in welfare following an increase in the government's target level for the capital account is
To understand intuitively why the sign of this expression is ambiguous, temporarily ignore the second term in brackets on the far right-hand side of the equation. It can now easily be seen that the sign of the welfare change depends on whether the domestic real interest rate, r, is higher or lower than the world real interest rate, r *. This makes sense. To see this, suppose that r is greater than r*. This would correspond to a situation where the target level for the capital account is below that which would exist in the uncontrolled economy. Here, domestic net external savings (borrowing) is being held above (below) its uncontrolled amount by keeping the domestic real interest rate above the world level. By relaxing the target savings level, domestic residents are made better OK Alternatively, when r is less than r* net external domestic savings is less than the uncontrolled level. By increasing the capital account target, and thus further reducing the level for net external domestic savings, agents are made worse OK Finally, the term on the far right-hand side of the equation arises from the welfare gain agents realize through reduced transaction costs brought about by the increase in their real cash balances due to the rise in / caused by the increase in Ei.
parallel to a government levying a tariff on imports so as to achieve some import goal. Now, capital controls are analogous to quotas on imports. It is well known in the international trade literature that tariffs and quotas are identical under certain conditions, as is discussed by Bhagwati (1965) . In the current situation one could imagine the government setting quotas on private financial transactions with the rest of the world in the amount Zi. If the government allocated the rights to these quotas so as to maintain perfect competition among quota holders, then the domestic real interest would be identical under either a system of dual exchange rates or capital controls.12 That is, in this situation, the two systems are isomorphic to each other.
13.14.1s
Finally, also note from (4.8) that when the government increases its target level for the capital account a balance of payments surplus is likely to occur. This is because as the domestic real interest, r, falls so does the opportunity cost of holding money, i/(1 +i). The resulting rise in the demand for money will create a propensity toward a balance of payments surplus.
For the last comparative statics exercise, consider how an increase in the world nominal interest rate, i*, affects the rate of appreciation in the financial exchange rate, f, and the balance of payments, b. (Since the world inflation rate, 7r*, is being held fixed here, effectively an upward shift in the world interest rate, r*, is being discussed.) Just the results of this will be formally shown since the essential analytical steps needed to derive them mimic those employed in the previous two exercises. The effects on the economy in the current case are: 'ZAlso, it is being assumed that the rest of the world is characterized by perfect competition in all markets.
laThis can be proved along the following line. Invert the first-order condition (2.4a) so as to achieve a solution for ml, For given values of y,, i* and 5 Substitute this solution for rn, into eq. (3.8). Now, use the resulting expression to eliminate b from eqs. (3.6) and (3.7). Finally, plug the modilied versions of (3.6) and (3.7) into the first-order condition (2.3). It can now be seen this new version of (2.3) implicitly delines a solution for / given a target level of the capital account, q and the values for the other exogenous variables. But note one could just as easily think of (2.3) instead delining a solution Tar z given values for / and the other exogenous variables. In fact, it is easy to demonstrate that while holding the values of the exogenous variables constant, the relationship between f and Zi is univalent or one-to-one. Eq. (4.7) illustrates that these two variables are positively related to each other.
'%ince dual exchange rate systems and capital controls are essentially equivalent, the first comparative statics exercise tells one that an anticipated increase in future income with capital controls in place should lead to a rise in the domestic real interest rate, while the second indicates that a change in the level of quantitative restrictions which reduces the level of domestic net external savings will lower the real interest rate. Obstfeld (1984) also discusses the relationship between dual exchange rates and capital controls.
" Fleming (1974) and Lanyi (1975) provide intuitive discussions of the relative merits of a dual exchange rate system vis-a-vis capital controls. Both authors feel that allocative efliciency is greater under a dual exchange rate system. This is because in practice its incidence, unlike quantitative restrictions, is even across all capital flows. Fleming, also claims that the administrative costs of a dual exchange rate system are likely to be lower than those of quantitative restrictions, but Lanyi takes issue with this assertion. To begin with, the consequence of a world nominal interest change on the financial exchange rate's rate of appreciation, or (4.9), will be discussed. It can be seen, strictly speaking, that the sign of this expression is ambiguous. In general, any change in a world price will have both income and substitution effects on a small economy's equilibrium. The sign and magnitude of any price change's impact depends upon how these two effects weigh in. This is also true in the current situation, where here the sign of the income effect depends on whether the domestic country is a net international creditor or debtor, i.e. on whether 6-E is positive or negative.
To illustrate further how the above general considerations enter into (4.9) specifically, suppose that the domestic country is neither a net international creditor or debtor. In this case 6-G is zero and the income effect from a world interest rate change vanishes. The substitution effect from a rise in the world interest rate would then dictate that the rate of appreciation in the financial exchange rate increase. In other words, here (4.9) would be positive. The intuitive rationale for this result is perhaps obvious. To see this, note that if the government still wants to maintain its target level for the capital account, Ca, it must ensure that the domestic real interest rate, r, remains constant. [Recall that 1 +r=(l + i*)/[( 1+ n*)( 1 +f)].] To do this, the government must let the rate of appreciation of the financial exchange rate rise so as to offset the increase in the foreign nominal interest rate, i*. Specifically, as can be deduced from (4.9), this requires that df /di* =( 1 +f)/( I+ i*). Next, note that in this case the balance of payments is unaffected by a change in the foreign nominal interest rate -cf. (4.10). This occurs because the domestic opportunity cost of holding money, i/( 1 + i) =(i* -f)/( 1 + i*), also remains constant here.
Finally, suppose that the domestic country was a net creditor internationally so that 6-Z was positive. Now a change in the foreign nominal interest rate would have a positive income effect on the economy. As a consequence of this, t,he individual would like to consume more and save less in the current period. In order to maintain the capital account at its target level, the domestic real interest rate must be increased. This is accomplished by letting the rate of appreciation in the financial exchange rate increase to a lesser extent than it did in the previous case -in which a constant domestic real interest rate was maintained. This is shown by (4.9). Also, it can now be seen that the domestic opportunity cost of holding rises now which causes a balance of payments deficit as (4.10) illustrates.i6 5. The optimum choice of exchange rate regime How should an economy choose its exchange rate regime? This question has been examined by Helpman (1981) , and subsequently by Aschauer and Greenwood (1983) and Greenwood (1983) . To address this question in the current context, imagine that this economy is controlled by a central planner whose aim is to maximize individuals' lifetime utility. The optimization problem the central planner should solve is shown below where ci and m, are his choice variables:
The first-order conditions arising from this maximization problem -in addition to the general equilibrium budget constraint (5.1) -are
To help understand the inefficiencies that a dual exchange rate system introduces into an economy, it is useful to contrast the above two first-order conditions with those that arise in the dual exchange rate economy. A comparison of (5.2) with its analogue (2.3) in the dual exchange rate economy illustrates how agents' consumption-saving decisions are distorted in a dual exchange rate environment. It can easily be seen from (5.2) that economic efficiency requires that the marginal rate of substitution between future and current consumption, U'(c,)//W'(c,), be equated to one plus the world real interest rate, (1 +i*)/(l +n*). In the dual exchange rate economy, a wedge of the amount (1 +rr*)/[(l +n)(l tf)] is driven between those two t60bviously, many other comparative statics experiments could be undertaken in this section. For instance, Obstfeld (1984) examines the impact of a devaluation in an economy with capital controls (or equivalently, a dual exchange rate system). This is a worthwhile exercise since, in practice, many devaluations are undertaken in situations where capital (and other) controls are present.
quantities. Now, let 6 represent the rate of appreciation in the commercial exchange rate where 6 is formally defined as 6= -(e2-e,)/e2.
The law of one price (2.1) implies in general that (1+6) =( 1 + n*)/( 1 +n). Consequently, the wedge in question could be rewritten as (1 + 6)/( 1 + f) = [ 1 + (6 -S)/( 1 + f)]. Thus, it follows that the distortion in the agent's consumption-saving decision induced by the dual exchange rate system could be removed by letting the commercial and financial exchange rates appreciate at the same rate. In other words, economic efficiency dictates that f = 6. This, of course, implies that the dual exchange rate system should be abandoned.
By comparing eq. (5.3) with its dual exchange rate system analogue, (2.4a), it can be seen how agents' money demand decisions are distorted in a dual exchange rate system environment. Eq. (5.3) states that economic efficiency necessitates that money's marginal product be set equal to its marginal (social) cost which is zero when money is costless to produce. Individuals under a dual exchange rate system, however, perceive the opportunity cost of holding money to be (i*-f)/(l + i*) which is not equal to the social opportunity cost -i.e. zero -of holding money. This results in money being underutilized, and the real transaction costs of exchange being too high, in the dual exchange rate economy. The private opportunity cost of holding money can be reduced to the social opportunity cost of holding money by letting the financial exchange rate appreciate at the rate f=i*. That is, the financial exchange rate should appreciate at the foreign nominal interest rate.
To conclude this section, economic efficiency requires that S=f= i*. In other words, a 'small' open economy should adopt a flexible exchange rate system and follow the optimum quantity of money rule in order to maximize its welfare. This is easy to see since the law of one price (2.1) implies that when 6= i*, the domestic economy is deflating according to the optimum quantity of money rule. That is, rr = -r*/( 1 + r*) [where again (1 + I*) s (1 + i*)/( 1 + a*)], where r* is the world real interest rate. This result is also shown in Aschauer and Greenwood (1983) and Greenwood (1983) . The fact that a 'small' open economy should abandon a dual exchange rate system should be appealing to the international economist. " Free trade in goods for a 'small" open "It might be the case that a large country could benefit from the imposition of a dual exchange rate system if it could alfect the world real interest rate, or the terms of trade at which it borrows or lends. This is, of course, directly related to the optimum tariff question in the standard trade literature. Alternatively, if there were some distortions in a 'small' open economy, then a dual exchange rate system might be preferable to free trade in assets. However, it is hard to believe that there would not be alternative commercial policies, aimed at ameliorating these distortions, that would be preferable to a dual exchange rate system or capital controls. The general rule of thumb seems to be that one should use the commercial policy that most directly affects the source of the distortion. This type of issue has been extensively addressed by trade theorists -for example, see Bhagwati (1981). economy is taken for granted as being desirable for such an economy, and it consequently seems a small step to argue that free trade in financial assets is also inherently desirable.
Conclusions
To summarize: dual exchange rate systems can be characterized as a form of protectionism. Under this exchange rate system, a separate exchange rate is required for international financial transactions. The government can manipulate this exchange rate so as to achieve various policy objectives, such as a target level for the capital account. 's This exchange rate system 'was shown to be equivalent to levying a tariff on international financial transactions. Also, it was noted that dual exchange rate systems and capital controls can be thought of as being equivalent in the same sense that the standard trade literature views tariffs and quotas to be.
In a distortion-free competitive equilibrium, dual exchange rate systems would clearly be undesirable for a small open economy. This conclusion is a straightforward application of the standard trade result that free trade is better than restricted trade in such circumstances. In a distortion-ridden small open economy dual exchange rate systems could improve welfare because restricted trade may be better than free trade in such environments. The task for proponents of dual exchange rate systems should be to identify the domestic distortions which these exchange rate systems aim to ameliorate, and to explain why such exchange rate policies are likely to dominate alternative commercial policies.rg Most work in international finance analyzing dual exchange rate systems has not been oriented along these lines.
isAs was shown [cf. (3.3) and (3.4)], the government may earn revenue through the operation of a dual exchange rate system. Thus, this exchange rate system could be operated so as to achieve certain revenue goals. In light of what has been said in footnote 9, the government should not get too greedy. Also, theoretically other forms of dual exchange rate systems are possible. For instance, the government could instead require that imports are done at a different exchange rate than all other international transactions which are done at some fixed exchange rate. The government could manipulate the exchange rate for imports so as to attain certain policy objectives such as a target level for imports or the trade balance. Essentially this form of dual exchange rate system would be equivalent to levying a tariff on imports.
'%Jnlike most others, Flood and Marion (1982) explicitly model the domestic distortion present: it arises from imperfect (sub-optimal) labor contracting. Dual exchange rate systems are then evaluated on their ability to minimize the variance of actual (distorted) output around optimal output -the level of output that would exist in a world without the imperfect labor contracting. One would like to rank the welfare properties of a dual exchange rate system in ameliorating the effects of this distortion vis-l-vis other government policies which could be used to eliminate the distortion directly, such as a policy of state-contingent labor taxes and subsidies. Of course, a policy of state-contingent labor taxes and subsidies may not be in a government's opportunity set.
